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WILL FURNISH LAUNCH AND ASSOCIATED SERVICES

® SIGNED BY USER AND NASA
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® REVISION RECORD
® REVISION LETTER
¢ CHANGE NUMBER
® DESCRIPTION
® DATE
® CHANGE PAGE EFFECTIVITY

® TITLE SHEET
® STS AND USER PROGRAM NAME
® DATE OF ISSUE
® APPROVALS: NASA AND USER

® PREFACE
® TBR = ISSUE TO BE RESOLVED
® TBD = TO BE DETERMINED BUT NOT AN ISSUE

® INTRODUCTION
® INDICATION OF MULTIPLE LAUNCHES AND RETRIEVAL
® LSA APPROVAL PREREQUISITE TO PIP IMPLEMENTATION
® NASA BEST-EFFORT STATEMENT
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PIP CONTENT (CONT) , $-84-04040

® PAYLOAD TO STS INTERFACES

STRUCTURAL/MECHANICAL INTERFACES

CABLE INTERFACES

DISPLAY AND CONTROL INTERFACES

ELECTRICAL POWER INTERFACES

COMMAND INTERFACES

TELEMETRY AND DATA INTERFACES

FLUID INTERFACES

ORBITER GENERAL PURPOSE COMPUTER SOFTWARE SERVICES

® ENVIRONMENTAL ANALYSIS AND INTERFACES
® STRUCTURAL LOADS AND DEFLECTIONS
® THERMAL ENVIRONMENTS AND INTERFACES
® ELECTROMAGNETIC INTERFACE/ELECTROMAGNETIC
COMPATIBILITY
® CONTAMINATION
® SHOCK, VIBRATION, AND ACCOUSTIC ENVIRONMENTS
® GROUND ENVIRONMENTAL REQUIREMENTS
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NASAN

PIP CONTENT (CONT)

® SAFETY

® INTERFACE VERIFICATION

® POSTFLIGHT DATA REQUIREMENTS
® OPTIONAL SERVICES

® PIP ANNEXES

® SCHEDULE

® APPLICABLE DOCUMENTS
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¥ | NDESIGN AND DEVELOPMENT NNASAN
INTERFACE CONTROL DOCUMENT ’ S-84-04010

® CONTENT

INTRODUCTION

DOCUMENTATION

PHYSICAL INTERFACES

STRUCTURAL INTERFACES

FLUID INTERFACES

ENVIRONMENTAL CONTROL INTERFACES
ELECTRICAL POWER INTERFACES
AVIONICS INTERFACES

SOFTWARE INTERFACES

INDUCED ENVIRONMENTS

MISSION EVENT TIMES

CARGO WEIGHT CHARGEABLE ITEMS
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PIP ANNEXES , 5-84-04039
® SINGLE AUTHORITATIVE SOURCE FOR PAYLOAD DATA
® DATA SUPPLIED AND VERIFIED BY CUSTOMER
® UPDATES MADE AS NECESSARY
® PIP SHALL TAKE PRECEDENCE IN EVENT OF ANY VARIATION

WITH ANNEXES

REQUIREMENTS SUBMITTED IN AN ANNEX THAT ARE
NOT WITHIN SCOPE OF THE PIP WILL NOT BE
CONSIDERED BINDING ON NASA FOR IMPLEMENTATION

® JOINTLY APPROVED BY THE CUSTOMER AND NASA
EXCEPT AS STATED IN THE LAUNCH SERVICE
AGREEMENT
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- VDESIGN AND DEVELOPMENT

NASA

RF RADIATION DATA

TRANSMITTING SYSTEM

® TRANSMITTER PERFORMANCE
TYPE, FREQ, , PRF, POWER
® NO. OF ANTENNAS
® CABLE LOSSES - TRANSMITTER/ANTENNA

ANTENNA SYSTEM

® NAME, & LOCATION, X, Y, Z
INTERFACES & ASSOCIATION

® ANTENNA GAIN, POLARIZATION, EFFECT DIA,

POINTING, EFFICIENCY, RADIATION PLOT,
PATTERN AXIAL RATIO

® OPERATIONS REQUIRED RELATED TO TIME
& DISTANCE FROM ORBITER DURING ON-
ORBIT CHECKOUT, DEPLOYMENT, STATION-
KEEPING, MANUEVERS, & RETRIEVAL AS
APPLICABLE

S5-84-04032

RECEIVING SYSTEM

® RECEIVER PERFORMANCE

FREQ, BW, SENSITIVITY, INTERFACES
FILTER TYPE/ATTENUATION, ETC.

® NO. OF ANTENNAS

® CABLE LOSSES - RECEIVER/ANTENNA

® RECEIVER/ANTENNA ISOLATION

® RECEIVER SIGNAL POWER CONSTRAINTS

® TRANSMITTING

MOD, FREQUENCY STABILIZATION,
PHASE NOISE, & TELEMETRY
CHARACTERISTICS

® RECEIVING

MOD, FREQ STAB, NOISE
TEMP, SWEEP RANGE,
SUBCARRIER FREQ, ETC.

® ACQUISITION

SEQUENCE, TIME & FALSE LOCK
SUSCEPTIBILITY

21
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» B NDESIGN AND DEVELOPMENT NASN
ELECTRICAL POWER REQUIREMENTS | | S-84-04009

® SPECIFY PAYLOAD TIMELINES FOR kWs REQUIRED (TABLE 1)

® Xo ~ 645 CONNECTION ¢ PRIMARY DC
® Xo ~ 1307 CONNECTION FOR | e AUXILIARY BUS A (DC)
o AFT FLIGHT DECK (AFD) e AUXILIARY BUS B (DC)

e PRIMARY AC (AFD ONLY)
® LIST POWER-CONSUMING ORBITER SUPPORT EQUIPMENT

(TABLE Il1)

e TV CAMERAS e SWITCH PANEL

e LIGHTS e AFT MULTIFUNCTION CATHODE RAY
TUBE DISPLAY SYSTEM

e RECORDER e PAYLOAD DATA INTERLEAVER

® REMOTE MANIPULATOR SYSTEM

SHOW TIME OF EACH* POWER LEVEL CHANGE REFERENCED TO A
FLIGHT EVENT (E.G., LAUNCH; TIME OF NTH NODE CROSSING, ETC.

*WHERE A SIGNIFICANT CHANGE IN POWER LEVEL OCCURS




92

340Hd HIMOd IHL ST13T1TVHVd ATIVHINID

JUIHASOWLY 8VTI/NIGVYD| Z 3OV4HILNI S1S I 3OV4HIALNI SIS NIN-YH 1N3A3 “
HH/N18 ‘Av01 TVWHIHL HH/N18 HH/N18 JNIL 3SVHd | JON3Y343Y )
avo TYWHIHL avol TVWH3IHL JWILL 3SVYHd | :
a
L10v0-8-S _SIN3IW3HIND3Y TVWHIHL AVO1AVd ‘Al 318Vl
<m,\2 ANINJOTIAIA ANV NDIS3A)




mam SpACE
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m B8 PAYLOAD

NASA

PAYLOAD SEQUENCE OF EVENTS (PART 1)

S-84-04006

PHASE DEFINITION
PRE-PAYLOAD-ACTIVATION/ PAYLOAD ACTIVATION/DEPLOYMENT PHASE POST-PAYLOAD-RETRIEVAL/
DEPLOYMENT PHASE DEACTIVATION PHASE
PAYLOAD RETRIEVAL/DEACTIVATION PHASE
». LAUNCH ﬁ q LANDING lé
INITIATE DEPLOYMENT
ACTIVATION OR RETRIEVAL
&
CHECKOUT
TABLE V. PAYLOAD OPERATIONS SEQUENCE
1 2 3 4 5 6 7
EVENT | PHASE | PHASE | EVENT | COMMAND OPS SUPPORT REQUIREMENT COMMENTS
DES- EVENT |ELAPSED|DURATION| RESPON-
CRIPTION| REF TIME | HR:MIN: | SIBILITY no;:; >“.4 NAV v%%wx ENVIRONMENT
EVENT SEC A
EVENT DATA POINT CONTAM | THERM | ACCEL
HR:MIN:
SEC
—
SPIN-UP |LAUNCH| 04:30: | 00:10:00 PAYLOAD *SEE | INERTIAL | IMU | 1 FT/ | SHUTTLE | *SEE MIN MUST BE
ERECTED XX + 00:02: | SPECIALIST |ATTACH| HOLD -0.5° | sec STD |ATTACH|DURING| COMPLETE
s/C 00 135° RA | ACCUR| SEP | ACCEPT SPIN |FOR RELEASE
119° F&F VEL ABLE . AT SIXTH
UP-NODE
PROCESSING
—— e R
® ADDITIONAL DETAILS ON CONSTRAINTS IDENTIFIED IN MAIN
BODY OF PIP ALSO GO IN THIS PART

27
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4 NDESIGN AND DEVELOPMENT
PAYLOAD DRAWINGS (6.0) \ S-84-04046
REPRESENTATIVE sQuiBs
e DRAWINGS
MOTORS/ TRANSMITTERS
* DIAGRAMS >9.c>qowa
* ETC. SENSORS ‘
POWER S MOUNTING DETAILS
VOICE
PANEL DETAILS FLUID
e SWITCHES & ¢ CIRCUIT BREAKERS
CIRCUIT BREAKERS & TRIP LEVELS
e INTERLOCKS * RELAYS 3
« INDICATORS e CONVERTERS £
e POWER/COOLING g@ ‘ e VALVES m,
e LOCATION " * ETC. E
* ETC. a\n SMCH & NON-SMCH WIRING <
e CONTROL SIGNALS e STATUS 7
* POWER e TIMING &
e THERMAL CONTROL e ETC. v,
e DATA SIGNALS <
o CRITERIA FOR LEVEL OF DETAIL wx
e END ITEM IS CONTROLLED OR MONITORED BY FLIGHT OR MCC CREW <
e NORMAL e CONTINGENCY e EMERGENCY ~
3

s UTILIZATION
¢ INPUT TO STS CARGO SYSTEMS MANUAL (CSM)

7 B sositinas
= MO ALIIA S0 Bkt

33

el ’wmuvkxv

P S



12

V1iva NOILV1i3HdYH3LNI
ANV S§S300Hd NOILVYWHOANI AHVSS3D3IN IAIAOHd e

LNIWHSITdWOOIV 3AILO3rd0 HO4 SLNIWIHNSVIW A4ILNIAI e

avoOAvd 40
HLTV3IH ANV SNL1V1lS HOd4 SLNIWIHNSVIW A4ILN3Al e

AVOIAVd 3HL 31vH3IdO OL SANVWIWOOD 1VNAIAIANI A4ILN3Al o

350dHNd ©
86020-+8-S \ ViVA ANV ANVINWWOD H3L1lIgHO — ¥ XINNVY
<m/\2 ANINWdOITIAIA ANV NOIS3a, g
A, I“

dvOT1AVd MMVHM

A11L1NHS anE .. nae
JOV4S NEm-inae
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mER - mEE SHUTTLE
B PAYLOAD
.
NDESIGN AND DEVELOPMENT NASA
PAYLOAD DATA REQUIREMENTS | 5-84-04015
SPECIFIED BY PAYLOAD USER IN FOLLOWING TABLES OF APPENDIX A
TABLE 1 MEASUREMENT REQUIREMENTS
TABLE 2 COMMAND/STIMULI REQUIREMENTS
TABLE 3 FAULT DETECTION & ANNUNCIATION (ONBOARD DISPLAY)
TABLE 4 PRECONDITION STEERING (ONBOARD DISPLAY)
TABLE 5A  SUBSYSTEM MEASUREMENT MANAGEMENT (ONBOARD DISPLAY)
TABLE 5B GROUND DISPLAY CALIBRATION
TABLE 6A  COMMAND SPECIFICATION - DIGITAL (ONBOARD)
TABLE 68 COMMAND SPECIFICATION - DIGITAL (GROUND)
TABLE 7A  COMMAND SPECIFICATION - ANALOG/DISCRETE (ONBOARD)
TABLE 7B COMMAND SPECIFICATION - ANALOG/DISCRETE (GROUND)
TABLE 7C  COMMAND SPECIFICATION - MULTIPLE REAL-TIME COMMANDS (UPLINK)
TABLE 8A  INDEPENDENT DATA STREAM CHARACTERISTICS
TABLE 88 PAYLOAD DATA INTERLEAVER (PDI) DECOMMUTATION FORMATS
TABLE 8C  PDI DECOMMUTATION REQUIREMENTS
TABLE 9 DECOMMUTATION DATA
TABLE 10A  BUS TERMINAL UNIT CHANNELIZATION REQUIREMENTS (MEASUREMENTS)
TABLE 10B  BUS TERMINAL UNIT CHANNELIZATION REQUIREMENTS (COMMANDS)
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»” | NDESIGN AND DEVELOPMENT NNASAN

ANNEX 5 — DATA REQUIREMENTS FOR THE PAYLOAD $-84-04028
OPERATIONS CONTROL CENTER (POCC)

® PURPOSE

® DEFINE AND DETAIL THE USER REQUIREMENT LEVIED ON
THE STS FOR PAYLOAD OPERATIONS CONTROL CENTER
(POCC), REMOTE POCC, AND COMMUNICATIONS RESOURCES

® FORMAT
® VOL. I — JSC ATTACHED POCC CAPABILITIES DESCRIPTION
— VOL. | — JSC ATTACHED POCC REQUIREMENTS
® VOL I — MCC/REMOTE POCC INTERFACE CAPABILITIES
DESCRIPTION

— VOL. I — MCC REMOTE POCC INTERFACE REQUIRMENTS
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mnﬂ_" _mm PAYLOAD

» | NDESIGN AND DEVELOPMENT NNASN

ANNEX 7 — TRAINING \ S-84-02088
® PURPOSE

“e IDENTIFY USER-PROVIDED TRAINING OF STS PERSONNEL
e IDENTIFY POCC TEAM TRAINING REQUIREMENTS

¢ DETERMINE INTEGRATED SIMULATION REQUIREMENTS

e ESTABLISH TRAINING SEQUENCE FLOW

e PREPARE PAYLOAD TRAINING SCHEDULES
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» | NDESIGN AND DEVELOPMENT NNASA

ANNEX 9 — PAYLOAD INTERFACE VERIFICATION SUMMARY 5-84-02078

® PURPOSE

® IDENTIFY PROJECT LEVEL INTERFACE VERIFICATION
AGREEMENTS

IDENTIFY PAYLOAD-TO-STS ICD INTERFACES TO BE VERIFIED
IDENTIFY METHOD OF VERIFICATION

IDENTIFY RESPONSIBLE PARTICIPANTS

® IDENTIFY LOCATION OF VERIFICATION
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B mmpPAYLOAD

N

Be &

> | SDESIGN AND DEVELOPMENT NANASAN
SUMMARY \. S-84-02079

® EARLY CONTACT WITH CUSTOMER PROVIDES FOR MINIMUM
EFFORT TO GENERATE AND BASELINE PAYLOAD
INTEGRATION PLAN (PIP)

® PAYLOAD INTEGRATION MANAGER WILL VISIT CUSTOMER
TO OBTAIN INFORMATION REQUIRED TO GENERATE PIP

® DIRECT INTERFACE WITH PIP ANNEX MANAGER DURING
ANNEX PREPARATION REDUCES MISUNDERSTANDINGS AND
ITERATIONS REQUIRED TO GENERATE AND BASELINE
ANNEXES

® REPEAT CUSTOMERS OR CUSTOMERS WHO UTILIZE A
CARRIER HAVING GENERIC STS INTEGRATION
DOCUMENTATION REQUIRE LITTLE IF ANY NEW
DOCUMENTATION

® DOCUMENTATION IS MATURE AND IN PLACE. MINIMUM
DIRECT INTERFACE WITH THE STS IS REQUIRED OF THE
CUSTOMER
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8 PAYLOAD

DESIGN AND DEVELOPMENT Za>
GENERIC INTEGRATION SCHEDULE (CONT) 5-64-05038

18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 MO
1 1 | U 1 1 1 1 T i T 1 1 I 1 1 T ¥ 1 1
80 76 72 68 64 60 56 52 48 44 40 36 32 28 24 20 16 12 8 4 WKS

R L B

DOCUMENTATION (CONT)
PIP (L-36)
ICD (L-30) _

ANNEX 4 YV BASIC ¥V FINAL
COMMAND AND DATA Aw
FSSR V PRELIM FINAL
ONBOARD DISPLAY AND CONTROL
PDI CHANNELIZATION v V sor

DOWNLIST CHANNELIZATION REQ Y/ LOADING Y/ ¥V sor
SOFTWARE DELIVERY \V/

ANNEX 5 YV 8ASIC V FINAL
PAYLOAD OPERATIONS
CONTROL CENTER
PAYLOAD DATA DISTRIBUTION A_w
MCC CONFIGURATION v

ANNEX 6 </ BASIC 7 FINAL
CREW COMPARTMENT |
CCCD & STOWAGE DWGS < PRELI </ FINAL
M/U & SMS DISPLAY AND CONTROL v
PANEL OVERLAYS \V/

ANNEX 7 V BASIC WV FINAL
TRAINING
CLASSROOM \%
SHUTTLE MISSION SIMULATOR BASIC V FINAL
SIMS | v

ANNEX 8 Y PRELIM  BASELINE
LAUNCH SITE SUPPORT _
LAUNCH SITE FLOW v

PAYLOAD PROCESSING AV
ANNEX 9 V BASIC ¥ FINAL -

VERIFICATION

INTERFACE VERIFICATION v
LOADS MATH MODEL _ ¥ VERIFICATION
THERMAL Y MATH MODEL  VERIFICATION
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